Introduction {#sec1-1}
============

Multiple endocrine neoplasia (MEN) is an autosomal dominant genetic disorder in which the patient is predisposed to the development of tumors involving multiple endocrine organs. MEN subtype 2A (MEN 2A) is a rare subtype that is typically characterized by predisposition to developing specifically medullary thyroid carcinoma (MTC), pheochromocytoma, and primary parathyroid hyperplasia. Although there can be variable timeframe of manifestation, MTC is usually diagnosed first.\[[@ref1]\] The genetic defect in MEN 2A involves the rearranged during transfection (RET) proto-oncogene on chromosome ten. As expected from its autosomal dominant inheritance pattern, men and women with Type 2A are affected in equal proportions.\[[@ref1]\]

Iodine-123 (I-123) metaiodobenzylguanidine (MIBG) scintigraphy is a proven reliable noninvasive technique for prompt confirmation of catecholamine releasing tumors.\[[@ref2]\] Like the prior gold standard radiopharmaceutical agent I-131 MIBG, I-123 MIBG is highly sensitive and specific for pheochromocytoma, with reported sensitivity of 83--100% and specificity of 95--100%.\[[@ref2]\] It serves as a confirmatory imaging test in patients with biochemical and anatomic imaging evidence pheochromocytomas, and thus helps in presurgical planning. Previously, radiolabeled MIBG scintigraphy has been shown to also be useful for the detection of MTC. The sensitivity is much less at 20--64%; however, the specificity remains high at \>95%.\[[@ref2][@ref3][@ref4][@ref5]\]

Case Report {#sec1-2}
===========

A 29-year-old female initially presented with progressive hematuria and tachycardia. A contrast-enhanced computed tomography (CT) of the abdomen and pelvis which revealed bilateral adrenal masses. Biochemical testing was done which revealed markedly elevated plasma metanephrines at four times the upper limits of normal, plasma normetanephrine at six times the upper limits of normal, and plasma total metanephrines at five times the upper limits of normal.

Given the biochemical and CT findings, a diagnosis of pheochromocytoma was made. She was referred for I-123 MIBG scintigraphy for confirmation. The patient was injected with 333 MBq of I-123 MIBG whole body planar and single-photon emission CT (SPECT) imaging was acquired using a dual-headed SPECT camera 24 h following injection. She received thyroid blockade using 1% lugol solution for 2 days prior and 2 days subsequent to the I-123 MIBG injection.

The scan revealed unequivocal I-123 MIBG avid lesions within both adrenal glands and an additional focal I-123 MIBG avid lesion in the left thyroid lobe \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![(a) Whole body planar imaging at 24 h postinjection show a readily visible focal lesion in the right neck in the anterior projection (arrow labelled MTC = Medullary thyroid carcinoma) and (b) bilateral lesions in the region of the adrenal glands on the posterior projection (arrow labelled PC = Pheochromocytoma)](WJNM-16-169-g001){#F1}

![Reformatted single-photon emission computed tomography imaging at 24 h postinjection show: A focal unequivocally iodine-123 meta-iodobenzylguanidine avid lesion in the region of the right thyroid on coronal (a) and transaxial (c) images, and unequivocally iodine-123 meta-iodobenzylguanidine avid lesions in the bilateral adrenal glands on coronal (b) and transaxial (d) images](WJNM-16-169-g002){#F2}

The patient subsequently underwent successful bilateral robotic adrenalectomy. Surgical pathology was consistent with bilateral adrenal pheochromocytoma. A needle biopsy of the left thyroid lobe lesion revealed MTC.

The patient had a reported family history of a maternal great-aunt with MTC. In the setting of family history, the patient\'s diagnosis of MTC and bilateral adrenal pheochromocytoma, a clinical diagnosis of MEN 2A was made. She underwent genetic testing for RET oncogene mutation, which revealed a mutation in exon 11 of the RET gene. This finding is seen in 98% of families with MEN 2A.\[[@ref1]\]

Discussion {#sec1-3}
==========

MEN 2 is relatively rare with estimated occurrence of 1 out of 200,000 live births. Among these, MEN 2A makes up approximately 70--80% of the cases.\[[@ref1]\] Patients with MEN 2A most commonly manifest clinically with MTC, and it usually present at a younger age, often prior to age 35.\[[@ref1]\] Pheochromocytoma is usually present after MTC or synchronously, and up to 60% of patients with MEN 2 may not develop pheochromocytoma at all.\[[@ref6][@ref7]\] Nonetheless, differential diagnosis of MEN 2, and therefore, synchronous MTC, should remain in consideration.

Radiolabeled MIBG is useful because it targets both of these tumors, since both MTC and pheochromocytomas are of neural crest cell origin. Incidental synchronous detection of pheochromocytoma and MTC was first reported by Endo *et al*. in 1984 using the established I-131 scintigraphy.\[[@ref3]\] Subsequent studies looked at the efficacy of MIBG radiolabeled scintigraphy in detecting MTC.\[[@ref8]\] However, we highlight a novel case in which there is incidental synchronous detection of previously undiagnosed MTC during confirmatory workup for pheochromocytoma specifically utilizing MIBG radiolabeled to I-123.

Since its Food and Drug Administration approval in 2008, use of I-123 MIBG has expanded due to practical reasons including: Lower radiation dose to the patient superior imaging quality, namely the ability to perform SPECT which provides much improved lesion contrast \[[Figure 2](#F2){ref-type="fig"}\].\[[@ref2]\] Given the annual incidence of pheochromocytoma is approximately 2--8 million persons/year, this case represents the potential simultaneous benefit of I-123 MIBG scintigraphy as both a rapid confirmatory tool confirm the diagnosis of adrenal pheochromocytoma, in a patient with strong biochemical and anatomic imaging evidence, and a rapid screening tool for MEN 2, specifically for the presence of synchronous MTC.\[[@ref9]\] Ultimately, histopathology and genetic testing would obviously be required, but a prompt and more definitive diagnosis on the basis of I-123 MIBG scintigraphy could guide earlier treatment planning.
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